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DETAILED ACTION 

This Office Action is in response to the communication filed on 3/10/05. Applicant's 
arguments have been considered, but are not persuasive. Claims 1 and 3-25 are pending. Claims 
2 and 26-36 have been canceled. 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 . 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 3/10/05 has been entered. 

Specification 

The disclosure is objected to because of the following informalities: the specification 
recites "SPE electrolytes containing . . C-PVC. . ..aprotic solvent (such as PC) and . . .a alkali 
salt". The acronym "SPE" stands for solid polymer electrolyte. SPE electrolytes do not contain 
any liquid (hence the term solid). The cited section of the specification is describing a gel 
electrolyte because it is part solid (C-PVC) and part liquid (aprotic solvent). Solid polymer 
electrolytes are all solid materials and gel electrolytes are part solid/part liquid materials. The 
specification should be amended such that it is clear and concise. Solid polymer electrolytes do 
nor contain any solvent. See at least page 21, lines 16-20. 

Appropriate correction is required. 
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Claims Analysis 

Note the specification states lithium batteries having polymer electrolytes are generally 
configured as gel-type polymer electrolyte which have liquid intermixed with a selected polymer 
electrolyte matrix material. The polymer electrolyte functions as a separator, being interposed 
between the cathode and anode films of the battery (page 5, lines 15-18). Thus, the modified 
polymer material of the present invention functions as a separator. 

Note the "polymer electrolyte" of the claimed invention is a two phase material because 
the claims recite a gel electrolyte (C-PVC is solid part and solvent is liquid part). 

Claim Objections 

Claim 1 2 is objected to because of the following informalities: the claim recites "wherein 
said wherein said polymer electrolyte". Examiner suggests "wherein said polymer electrolyte". 
Appropriate correction is required. 

Claim 13 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 13 does not further limit claim 12. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1 and 3-25 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for a homogeneous solution (single liquid phase) of C-PVC, 
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a salt of an alkali metal and an aprotic solvent, does not reasonably provide enablement for any 
homogeneous material (single solid phase or single gas phase) of C-PVC, a salt of an alkali 
metal and an aprotic solvent. The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make or use the invention 
commensurate in scope with these claims. Applicant states the added limitation "as a 
homogeneous material" is disclosed in the specification at page 21, lines 11-15. However, the 
specification specifically recites "a substantially homogenous solution". Furthermore, this is a 
product by process, claim limitation since the polymer electrolyte of the claimed invention must 
be a gel electrolyte (heterogeneous solid/liquid phases). Specifically, the modified polymer is a 
solid material and functions as a separator. The aprotic solvent, by definition, is a liquid. 

Claims 4, 5, 16 and 17 are rejected under 35 U.S. C. 112, first paragraph, because the 
specification, while being enabling for a polymer electrolyte comprising 1) a chlorinated 
polyvinyl chloride, propylene carbonate (PC) and LiClC>4 having a conductivity of 0.01 S/cm 2 , 2) 
a chlorinated polyvinyl chloride, PC, DME and LiC104 having a conductivity of 0. 108 S/cm 2 , or 
3) a chlorinated polyvinyl chloride, PC, EC and LiPF4 having a conductivity of 0.066 S/cm 2 does 
nor reasonably provide enablement for any polymer electrolyte comprising a modified halogen 
containing polymer, a salt and an aprotic solvent having a lithium ion conductivity between 
0.01 S/cm 2 and 0. 108 S/cm 2 . The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make or use the invention 
commensurate in scope with these claims. Polymer electrolyte lithium ion conductivities for 
specific examples disclosed in the specification cannot be used to describe polymer electrolytes 
not encompassed by the specification example. Specifically, the application enables the specific 
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lithium ion conductivity values disclosed in the examples only for the specific polymer 
electrolytes disclosed by the examples. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1 and 3-25 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1 and 12 recite the term "a solid homogeneous material", which is improper. The 
elect rolyte comprises the modified chlorine containing polymer, which is the "solid 
homogeneous material" of the electrolyte. Thus, "a solid homogeneous material" lacks proper 
antecedent basis in the claims. Examiner points out that the claims do not recite (and the 
specification does not support) a polymer electrolyte that consists of a homogeneous material. 

Claim 14 recites the limitation "said modified halogen containing polymer material". 
There is insufficient antecedent basis for this limitation in the claim. 

To the extent the claims are understood in view of the 35 U.S.C. 1 12, 1 st and 2 nd , rejections above, note the 
following prior art rejections. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
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international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1,3,6, 8, 10, 12-15 and 18-22 are rejected under 35 U.S.C. 102(e)/ 103(a) as 
being anticipated by, and alternatively unpatentable over, Chia et al., US 6,617,078 Bl. 

Chia teaches a lithium ion rechargeable battery having a negative electrode, a positive 
electrode and a separator/polymer electrolyte there between comprising a chlorinated polymer. 
The polymer is comprised of a chlorinated polyvinyl chloride (col. 2, lines 10-18). The 
chlorinated PVC may be used alone or blended with a terpolymer of vinylidene chloride. 
Chlorinated PVC is a well known commercially available material. Preferably the amount of 
chlorine is at least 57 percent bound chlorine in the polymer. Chlorinated PVC resins of 
different molecular weights and chlorine contents are commercially available (col. 3, lines 6-33). 
The electrolyte comprises a lithium salt dissolved in a mixture of organic solvents. The lithium 
salt may be LiPF 6 , LiC10 4 , LiAsF 6 , LiPF 6 , and combinations thereof. The solvent may be 
ethylene carbonate, propylene carbonate, dimethyl carbonate, and combinations thereof (col. 4, 
lines 51-col. 5, lines 4). See also Example 1. The anode is a lithiated carbon material (col. 3, 
lines 2-5). The anode may be a carbon-based material and the cathode may be a metal oxide 
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(vanadium pentoxide) or lithium transition metal oxide (lithium manganese oxide) (col. 4, lines 
8-20). The cathode comprises the chlorinated polymer. 

Thus the claims are anticipated. The claims are alternatively unpatentable. Regarding 
the limitation "formed by dissolving. . .to form a homogeneous solution, and drying said 
homogeneous solution to remove said common solvent", the courts have ruled that product-by- 
process limitations, in the absence of unexpected results, are obvious. See MPEP 21 13. Since 
the product of the claimed invention and the product of Chia are both polymer gel electrolytes 
(due to the aprotic solvent) having the same components, they appear to be the same. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1 and 3-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Alamgir et al., US 5,252,413 in view of Chang et al., US 5,389,463 and/or in view of Chia et al. 3 
US 6,617,078 Bl. 

Alamgir teaches a lithium battery using lithium ion conductive solid polymer electrolytes 
composed of solvates of lithium salts immobilized in a solid organic polymer matrix. In 
particular, lithium batteries using solid polymer electrolytes derived by immobilizing solvates 
formed between a lithium salt and an aprotic organic solvent(s) in polyvinyl chloride (PVC) are 
disclosed (abstract). The solid electrolyte comprises 50-90 wt% of the aprotic organic solvent, 5- 
30 wt% of PVC and 5-15wt% of the lithium salt (col. 4, lines 7-11). Figure 2 depicts results for 
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a Li/LiMn 2 04 solid polymer electrolyte cell and Figure 3 depicts results for a carbon/ LiMn20 4 
solid polymer electrolyte cell. The lithium salt may be LiPF6, LiOC>4, LiAsF6 or LiPF6. The 
solvent may be ethylene carbonate, propylene carbonate or y-butyro lactone (col. 3, lines 35-65). 
The negative electrode may contain a carbon material, lithium or a lithium alloy such as lithium- 
aluminum or lithium-tin. The positive electrode may contain MnC>2, V 6 0i3, V2O5, lithium 
manganese oxide, lithium polysulfide, polypyrrole, polythiophene or polyacetylene (col. 4, lines 
1 2-42). Alamgir teaches a typical solid electrolyte comprises an aprotic solvent (propylene 
carbonate) containing a lithium salt (LiC104) immobilized in PVC. The electrolyte has 
conductivities of 0.9 x 10" 3 ohm'W 1 (0.9 x 10 -3 S/cm) at 20°C (2:18-22). 

Alamgir does not explicitly state the solid organic polymer matrix (separator) of the solid 
polymer electrolyte contains chlorinated PVC or a chlorinated PVC having 60-72 wt% chlorine. 

However, Chia teaches a lithium ion rechargeable battery having a negative electrode, a 
positive electrode and a separator/polymer electrolyte there between comprising a chlorinated 
polymer. The polymer is comprised of a chlorinated polyvinyl chloride (col. 2, lines 10-18). 
The chlorinated PVC may be used alone or blended with a terpolymer of vinylidene chloride. 
Chlorinated PVC is a well known commercially available material. Preferably the amount of 
chlorine is at least 57 percent bound chlorine in the polymer. Chlorinated PVC resins of 
different molecular weights and chlorine contents are commercially available (col 3, lines 6-33). 
The electrolyte comprises a lithium salt dissolved in a mixture of organic solvents. The lithium 
salt may be LiPF 6 , LiC10 4 , LiAsF 6 , LiPF 6 , and combinations thereof. The solvent may be 
ethylene carbonate, propylene carbonate, dimethyl carbonate, and combinations thereof (col. 4, 
lines 5 1 -col. 5, lines 4). See also Example 1 . The anode is a lithiated carbon material (col, 3, 
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lines 2-5). The anode may be a carbon-based material and the cathode may be a metal oxide 
(vanadium pentoxide) or lithium transition metal oxide (lithium manganese oxide) (col. 4, lines 
8-20). The cathode comprises the chlorinated polymer. 

Furthermore, Chang teaches a polyvinyl halide having a halogen content of at least about 
55 \vt% of the polymer. The polyvinyl halide may be polyvinyl chloride. The polyvinyl halide 
can be a post-halogenated polyvinyl halide such as chlorinated polyvinyl chloride (CPVC). The 
chlorine weight content of the post-halogenated polyvinyl halide should be at least about 60%, 
with greater than 65% being preferred (col. 4, lines 40-col. 5, lines 15). 

Therefore, the invention as a whole would have been obvious to one having ordinary skill 
in the art at the time the invention was made because one of skill would have been motivated to 
substitute the chlorinated PVC of Chia or Chang for the PVC of Alamgir in order to improve the 
properties of the battery. The use of chlorinated PVC shows enhanced high temperature stability 
of the battery and mechanical integrity of the separator/polymer (Chia; col. 3, lines 6-33). Chang 
teaches chlorinated PVC has high tensile strength and ductility (col. 3, lines 9-25). Alamgir, 
Chia and Chang all teach PVC materials for the separator/polymer matrix of a battery. Chia 
teaches that chlorinated PVC is a well known commercially available material for a battery 
separator/polymer matrix with different molecular weights and chlorine contents available. 
Chang teaches post-chlorinated PVC is a known material for use as a battery separator. Thus, 
one of skill would have found it obvious to substitute chlorinated PVC for the PVC of Alamgir 
because Chia and Chang teach chlorinated PVC is a well known battery separator/polymer 
matrix material. 
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Regarding the chlorine content of the chlorinated PVC, Chang teaches the chlorine 
weight content of the post-halogenated polyvinyl halide should be at least about 60%, with 
greater than 65% being preferred. Chia teaches chlorinated PVC with an amount of chlorine of 
at least 57 percent and chlorinated PVC resins of different molecular weights and chlorine 
contents are commercially available. 

Regarding the limitation "formed by dissolving. . .to form a homogeneous solution, and 
drying said homogeneous solution to remove said common solvent", the courts have ruled that 
product-by-process limitations, in the absence of unexpected results, are obvious. See MPEP 
2113. Since the product of the claimed invention and the product of the prior art are both 
polymer gel electrolytes (due to the aprotic solvent) having the same components, they appear to 
be the same. 

Response to Amendment 

The declaration filed under 37 CFR 1.132 filed 3/10/05 is insufficient to overcome the 
rejection of claims 1, 3, 6, 8, 10, 12-15 and 18-22 based upon Chia (US6,6 17,078) as set forth in 
the last Office action because: the declaration is not commensurate in scope with the claimed 
invention or the specification as filed. 

The declaration filed under 37 CFR 1. 132 filed 3/10/05 is insufficient to overcome the 
rejection of claims 1, 3, 6-15 and 18-22 based upon Alamgir (US5,252,413) in view of Chang 
(US 5,339,463) and/or Chia (US6,617,078) as set forth in the last Office action because: the 
declaration is not commensurate in scope with the claimed invention or the specification as filed. 

The declaration states "The polymer electrolyte is a solid homogeneous (single phase) 
material that includes the modified polymer, a salt of an alkali metal and an aprotic solvent, 
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where all the electrolyte components are uniformly distributed in the electrolyte". However, the 
specification does not support "a solid homogeneous (single phase) material" Furthermore, the 
terms "homogeneous" and "uniformly dispersed" are not equivalent terms. See attached 
definition of "homogeneous" from Hawley's Condensed Chemical Dictionary . Furthermore, the 
specification does not describe the "aprotic solvent" of the claimed invention as a plasticizer. 
The declaration states the homogeneous solution described on page 21 of the specification is 
dried to form a solid homogeneous polymer electrolyte. The specification does not recite "to 
form a solid homogeneous polymer electrolyte". Furthermore, the electrolyte contains as much 
as 82 \vt% of the aprotic solvent, a liquid . It is unclear how an electrolyte that contains up to 82 
wt % of a liquid can be termed "a solid". The electrolyte described in the specification is a gel 
polymer electrolyte, not a solid polymer electrolyte. 

The declaration admits the aprotic solvent is by definition a liquid, but states the solvent 
is no longer a liquid since it does not have the characteristic readiness to flow. Applicant is 
partially correct. The liquid is absorbed or complexed with the electrolyte which inhibits the 
ability of the solvent to "flow". However, the resulting polymer electrolyte is not a solid, but a 
gel. It is well known in the art that electrolyte are considered solid, liquid or gel electrolytes. 
Again the polymer electrolyte of the invention containing up to 82 wt% of the aprotic solvent is a 
gel polymer electrolyte, not a solid polymer electrolyte. 

Applicant asserts the polymer electrolyte recited in claim 1 is quite distinct structurally 
when compared to conventional gel polymer electrolyte. Applicant has provided no evidence for 
this assertion. Furthermore, Applicant states "gel structures are multi-phase structures including 
a polymer first phase, a liquid electrolyte second phase including solvent and Li-salt, and often a 
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third phase. This definition of "gel electrolytes" is incorrect. Linden, Handbook of Batteries , 
teaches "another class of polymer electrolyte called "gelled" electrolytes have been developed by 
trapping liquid solution of lithium salts in aprotic organic solvents into a solid polymer matrix". 
The gel electrolytes are made by dropping liquid electrolyte solutions into polymer cages with an 
immobilization procedure such as cross-linking, gelification and casting (page 36.16). Linden 
clearly supports the Examiner's position that the polymer electrolyte of at least claim 1 is a 
"gelled" electrolyte. Applicant's argument that the polymer electrolyte of claim 1 is distinct 
structurally from a gel electrolyte is not supported by evidence, and therefore, not persuasive. 

The declaration states homogeneous solid polymer-based electrolyte films based on other 
polymers have been known. Examiner points out that solid polymer materials that have 
absorbed liquid aprotic solvents (no free volume of solvent) are gel electrolytes, not solid 
electrolytes (see explanation above). Applicant points to two references, US2004/0253520 and 
US5, 609,974 ("Sun"), that teach homogeneous solid polymer electrolyte films without phase 
separation. These references are not commensurate in scope with the instant specification or the 
claimed invention. Furthermore, Sun discloses "the use of the addition of plasticizers to polymer 
electrolytes to form "wet" or "gel electrolyte" which procedure does improve ambient 
temperature conductivity" (1:50-55). Sun teaches "the solid polymer electrolytes are preferably 
terpolymer based networks" have the structure shown in column 3. Claim 2 of Sun recites the 
solid polymer electrolyte "includes a plasticizer in said network". Thus the "solid polymer 
electrolyte" referred to in Sun is the network polymer only. The plasticizer is included in the 
network and is termed a "gel" or "wet" electrolyte by Sun. Note US2004/0253520 was 
published on 12/16/04, which is after the filed date of the present application. Thus, 
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US2004/0253520 cannot be used to show what was common or known to the skill artisan at the 
time the claimed invention was filed. 

The declaration provides data that attempts to demonstrate the differences between the 
claimed polymer electrolyte and the gel electrolyte disclosed in Chia and/or Chang. However, 
evidence of unexpected results must distinguish the claimed invention over the prior art of 
record. Chang teaches the solid polymer electrolyte film "preferably has a substantially uniform 
void volume profile" (1 1 :59-61) and the solid polymer electrolyte is formed from a uniformly 
dispersed solution. Thus, the solvent/salt would be dissolved evenly throughout the solid 
polymer electrolyte film (uniformly dispersed). Chia teaches "solid polymer electrolytes or 
plasticized polymer electrolyte" (2:49-50). Furthermore, Chia states that the electrolyte (salt and 
solvent) is added after the cell is formed, thus, the polymer electrolyte of Chia does not resemble 
the AFM polymer electrolyte shown in Figure 2 of the declaration. The electrodes that 
sandwich the polymer electrolyte would prevent an uneven surface, as asserted by Applicant. 
The data does not show that the polymer electrolyte of the claimed invention is structurally 
different from the polymer electrolyte of the prior art. 

Applicant discussed the ion conductivity of the claimed invention. However, Applicant 
has not provided evidence the ion conductivity of the claimed polymer electrolyte is different 
from the ion conductivity of the polymer electrolytes of the prior art. Evidence of unexpected 
results must distinguish the claimed invention over the prior art of record. 

Response to Arguments 

Applicant's arguments filed 3/10/05 have been fully considered but they are not 
persuasive. 
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35 U.S.C. 112, first paragraph 

Applicant argues "clearly, if phase separation does not occur upon drying the 
homogeneous solution, a single phase homogeneous solid electrolyte results". This argument 
does not overcome the enablement rejection because the specification does not state "phase 
se paration does not occur" . Second, the liquid solvent does not become a solid upon drying (as 
admitted by Applicant), thus the polymer electrolyte, as a whole, is not a single homogeneous 
material. Applicant argues "the high ionic conductivity values obtained provide further evidence 
of the single phase electrolyte, since phase separation would reduce the ion conductivity towards 
values provided by conventional gel-electrolytes which are multi-phase structures". However, 
the specification teaches "PVC is known to include a crystalline phase portion, where the overall 
degree of crystallinity is approximately 10%. Crystalline polymer regions generally result in 
degraded Li ion conductivity." Therefore, the phase separation of the PVC affects the Li ion 
conductivity. 

See response to the declaration for arguments regarding the teachings of Sun (5,609,974). 
35 U.S.C. 102(e) in view of Chia (US6.6 17.078) 

Applicant argues that Chia teaches a two phase electrolyte and the electrolyte fills the 
pores of the polymer. However, the electrolyte (solvent and salt) is absorbed by the solid 
polymer of Chia, hence, the teaching by Chia that the electrolyte is a gel polymer electrolyte. 
Both Chia and the claimed invention teach a two phase electrolyte wherein a chlorinated PVC 
polymer is a solid and an aprotic solvent is a liquid. The aprotic solvent is absorbed by the 
polymer to create a gel electrolyte without free liquid volume. Therefore, this argument is not 
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persuasive. The electrolyte of Chia is a lithium-ion conducting polymer membrane which acts 

both as the separator and as the electrolyte (2:53-56). 

35 U.S.C 103(a) of Alamgir (US5,252.413) in view of Chia and/or Chang 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed Cir. 1986). Applicant's arguments against 
Chang alone are not persuasive because Chang (secondary reference) has been used in 
combination with Alamgir (primary reference) to reject the claimed invention. 

Applicant states "the PVC used by Alamgir is conventional PVC, not a modified chlorine 
containing polymer having an enhanced chlorine level claimed by Applicant's, such as C-PVC. 
However, Alamgir has not been applied as an anticipatory reference, but used in combination 
with Chia and/or Chang. In response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F. 2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
Applicant disagrees with the motivation to combine the cited prior art and presents arguments 
regarding lithium ion conductivities. However, the motivation statement provided by the 
Examiner did not recite anything about lithium ion conductivities. Examiner stated the use of 
chlorinated PVC shows enhanced high temperature stability of the battery and mechanical 
integrity of the separator/polymer (Chia; col. 3, lines 6-33). Furthermore, Alamgir teaches a 
typical solid electrolyte comprises an aprotic solvent (propylene carbonate) containing a lithium 
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salt (LiC104) immobilized in PVC. The electrolyte has conductivities of 0.9 x 10" 3 ohm^cm* 1 
(0.9 x I0" 3 S/cm) at 20°C (2:18-22). 

Applicant's argument regarding the teachings of Alamgir are confusing. Applicant states 
that the impressive results which approach the extremely high ion conductivities demonstrated 
by Applicants, are achieved using unmodified PVC. Applicant appears to be arguing that one of 
skill would not have been motivated to use the C-PVC of Chia or Chang for the PVC of Alamgir 
because the lithium ion conductivity would not be improved. This is confusing considering the 
instant specification states "the polymer electrolyte formed from the modified (halogen 
enhanced) polymer material can improve the ionic conductivity of the polymer electrolyte (page 
8, lines 9-17) and the fact that enhancing the halogen level of PVC increases lithium ion 
conductivity is the present inventive concept. 

Applicant's argument that "the lack of reported Li ion conductivities reported by Chia 
suggests marginal results" is simply unfounded. The argument that "the expected low Li ion 
conductivity obtained from a hypothetical electrolyte based on Chang which would indicate to 
one having ordinary skill in the art at the time the invention that use of C-PVC instead of 
conventional PVC would degrade the 10" 3 ohm^cm' 1 at room temperature Li ion conductivities 
provided by the electrolytes disclosed by Alamgir" is likewise illogical and unreasonable. 

I t is important to point out that the PVC or C-PVC polymers of the prior art are not the 
only component of the polymer electrolyte that effects lithium ion conductivity. Specifically, the 
lithium salt and/or aprotic solvent significantly effects the ability of the polymer electrolyte to 
conduct lithium ions. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Dove whose telephone number is 571-272-1285. The 
examiner can normally be reached on Monday-Thursday (9:00-7:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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